Competency-based Medical Education and its Rationale {#sec1-1}
====================================================

The aim of imparting medical education is to train graduates to efficiently take care of the health needs of the society. The current medical education system is based on a curriculum that is subject-centered and time-based. Most evaluations are summative, with little opportunity for feedback. The teaching--learning activities and the assessment methods focus more on knowledge than on attitude and skills. Thus, graduates may have extraordinary knowledge, but may lack the basic clinical skills required in practice. In addition, they may also lack the soft skills related to communication, doctor--patient relationship, ethics, and professionalism.

Competency-based medical education (CBME) has been suggested and tried to tackle these concerns. Competency is defined as "the ability to do something successfully and efficiently,"\[[@ref1]\] and CBME is an approach to ensure that the graduates develop the competencies required to fulfill the patients' needs in the society. It de-emphasizes time-based training and promises greater accountability, flexibility, and learner-centeredness.\[[@ref2]\] This means that teaching--learning and assessment would focus on the development of competencies and would continue till the desired competency is achieved. The training would continue not for a fixed duration, but till the time the standard of desired competency is attained. Assessments would be frequent and formative in nature, and feedback would be inbuilt in the process of training. Furthermore, each student would be assessed by a measurable standard which is objective and independent of the performance of other students. Thus, it is an approach in which the focus of teaching--learning and assessment is on real-life medical practice.

The Components of Competency-based Medical Education: Competency, Entrustable Professional Activity, and Milestones {#sec1-2}
===================================================================================================================

Competency {#sec2-1}
----------

Competency is the ability of a health professional which can be observed. It encompasses various components such as knowledge, skills, values, and attitudes. Competency is the application of competencies in an actual setting, and an individual who is able to do so is considered competent. The core competencies required of a medical graduate are predetermined in the curriculum and are contextual to the environment in which the medical graduate would eventually practice his profession. For example, six domains of general competency, namely, patient care, medical knowledge, practice-based learning and improvement, interpersonal and communication skills, professionalism, and systems-based practice have been described by the Accreditation Council of Graduate Medical Education in the USA.\[[@ref3]\] Three broad outcomes have been specified for medical graduates in the UK, namely, doctor as a scholar and a scientist, doctor as a practitioner, and doctor as a researcher.\[[@ref4]\] The Canadian Medical Education Directions for Specialists specifies seven roles of a specialist, namely, medical expert, communicator, collaborator, manager, health advocate, scholar, and professional.\[[@ref5]\]

The Medical Council of India (MCI) has also suggested that competency-based learning must be implemented in all the medical colleges. It would include designing and implementing a curriculum that would focus on the desired and observable ability in real life situations. The competencies expected of an Indian Medical Graduate (IMG) are listed in [Table 1](#T1){ref-type="table"}.\[[@ref6]\]

###### 

Competencies expected of an Indian Medical Graduate
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Entrustable Professional Activity {#sec1-3}
=================================

Entrustable professional activity (EPA) helps bridge the gap between the theory and practice of CBME. While competencies are the abilities of a physician, EPAs are descriptors of work that define a profession. The process and outcomes of EPAs are observable and measurable. They require multiple competencies in an integrative, holistic nature.\[[@ref7][@ref8]\] For example, let us consider "management of tuberculosis (TB) at the primary level" as the EPA. It would require a definite set of knowledge (the clinical presentation of TB, the investigations needed, and the treatment protocol), skill (clinical interviewing, general and systemic examination pertaining to TB, and interpretation of the reports), and attitude (communicating with empathy, inviting questions, and offering appropriate guidance and advice). The core competencies reflected here would be those of a clinician, a communicator, and a professional.

Milestones {#sec1-4}
==========

A competency is achieved gradually, step--by-step. These steps are designated as milestones. The Dreyfus model as applied to education would have five such steps or milestones. These are a novice, advanced beginner, competent, proficient, and expert.\[[@ref9]\] From the supervisor's perspective, these levels would progress to five levels. At the first level, the student only observes the EPA. At Levels 2 and 3, the student performs the EPA with direct, proactive supervision and with indirect supervision, respectively. At Level 4, the student is ready for independent, unsupervised practice and is given the "statement of awarded responsibility." The fifth level is when the student is ready to assist other learners in performing the EPA.\[[@ref8]\]

CBME thus encompasses the core competencies or the attributes required of a graduate to excel in his/her profession, the EPAs that together constitute the work role of the graduate in his/her practice, and a logical trajectory of professional development in the form of milestones. A detailed explanation of an EPA activity training and evaluation of a resident in pediatrics, taking an example of managing a child presenting with diarrhea has been described by Dhaliwal *et al*.\[[@ref10]\]

Teaching--learning Methods in Competency-based Medical Education {#sec1-5}
================================================================

Since CBME is learner-centered, offers flexibility in time, and focuses on all the three domains of learning together; the teaching--learning activities would need a change in structure and process. Since it focuses on outcomes and prepares students for actual professional practice, teaching--learning activities would be more skill-based, involving more clinical, hands-on experience. The students just entering medical profession would also get to see cases/patients and would have a stethoscope right in the beginning of their course, which would enhance their motivation for learning medicine.

Some examples of teaching methods adopted in CBME by a couple of African medical colleges include problem-based learning in the preclinical years and case-based learning in the clinical years, clinical pathological conferences, clinical audits, and early clinical exposure. Skills' training was imparted in the laboratory and via practical sessions. Community-based research and service were also included. Information communication technology was additionally used to enhance learning.\[[@ref11]\] For significant learning to happen by a competency-based curricular design, novel instructional methods such as a "flipped classroom" approach and "team-based learning" have also been suggested.\[[@ref12]\]

One of the competencies expected of an IMG by the MCI is "being a life-long learner." Hence, students must be provided ample opportunities for self-directed learning. The inbuilt feedback process would help them be aware of their own lacunae in learning. The teacher's role would be to facilitate the student's progress. This process of shaping the teaching--learning activities to meet a learning need would also assist lifelong learning.\[[@ref13]\]

Assessment in Competency-based Medical Education {#sec1-6}
================================================

As CBME promises greater accountability, the assessment needs to be robust and multifaceted. The conclusions drawn from the formative assessments in CBME would be important for the trainee. The international collaborators for CBME have enlisted six key features of effective assessment in CBME.\[[@ref14]\] First, it needs to be continuous and frequent. This is so that more formative assessments can take place to guide the student's progress. Second, it must be criterion-based, using a developmental perspective. Thus, a student would not be deemed competent, merely because he is better than the rest, but only if and only when his performance matches a certain minimum required a standard of care. Third, the assessment needs to be largely work-based. Although simulation can be used in the early phases for assessment and feedback, direct observation, and assessment of authentic clinical encounters would be an essential component of CBME. Fourth, the assessment tools themselves must meet certain minimum standards of quality in terms of validity, reliability, accept ability, educational impact, and cost-effectiveness. Fifth, more qualitative approach to assessment must be incorporated. Judgments and feedback from experts are more meaningful than numbers, scores, or grades. Moreover, sixth, assessment should draw upon the wisdom of a group, and the trainee should himself be actively involved in the assessment process. This means that a greater use needs to be made of multiple tools of assessment including work-place-based assessment tools such as mini-clinical evaluation exercise, direct observation, multisource feedback, and records of clinical work such as logbooks and portfolios.

Formative assessments with feedback, largely work-based, would form the backbone of CBME. To shape the development of the student in the right direction, frequent assessments with qualitative feedback from teachers would be required. Assessment may not always be objective, and we should be prepared for subjective assessment by experts. These have been found to be reliable and provide more meaning and direction to the learner than numeric scores. In other words, we would be required to give up the insistence for objectivity in assessment, as it is the subjective judgments and feedback by experts which will have a high educational impact, crucial for the success of CBME.

How to Implement Competency-based Medical Education in the Institute {#sec1-7}
====================================================================

Implementation of CBME would begin with sensitization and training of the faculty and the curriculum planners. The subject experts would need to get together and identify the EPAs pertaining to the health needs in their respective specialty, and the core competencies involved. In addition to designing the fine aspects of the curriculum, care must be taken to avoid duplication and inadvertent deletion of core competencies, and to ensure synchronization so that students are trained to develop the relevant competencies at the right time. The milestones to be achieved at the end of each year need to be decided. Ongoing feedback and continuous revision and modification would be necessary.

Broadly, three steps of competency-based curriculum planning and strategies for implementation in the Indian context have been described, namely, identification of competencies, content identification and program organization, and assessment planning and program evaluation.\[[@ref15]\] Curriculum map as a tool can be used to ensure that the competencies, the teaching--learning methods, and assessment methods are constructively aligned.\[[@ref16]\]

Challenges in the Implementation of Competency-based Medical Education {#sec1-8}
======================================================================

Considering the fact that CBME is a relatively novel concept in India, sensitization and training of stakeholders and faculty would be necessary to enhance acceptance and also ensure uniform implementation of the CBME-based curriculum across all medical schools in the country. Comprehending what competency exactly refers to, how it differs from EPA, where would the milestones fit in, how to integrate "Knowledge, skill, attitude" components therein, and what are "competency domains" as opposed to competencies, may be perceived as a challenging task. Bringing about a paradigm shift in our teaching--learning and assessment methods would be a difficult process. Finally, working out the logistics of implementation which includes procuring additional resources in terms of infrastructure, material, and workforce would be necessary. CBME de-emphasizes time-based training, but to manage a cohort of learners, wherein each one progresses at a different pace may be a challenge. To evaluate whether we actually achieve what CBME promises to offer, i.e., competent graduates, is yet another challenge. The impact of CBME in achieving this long-term goal can only be evaluated in real terms when the IMG begins to practice his/her clinical competencies independently in real life situations. These challenges explain the reluctance and apprehension among teachers, learners, and educational administrators about CBME.\[[@ref17]\]

Developing a Competency-based Curriculum for Pharmacology {#sec1-9}
=========================================================

The curriculum in pharmacology is witnessing a sea change from emphasis on animal experiments and dispensing pharmacy-based curriculum, to an "applied" approach, where the emphasis is on how the student prescribes rationally, taking into view the various facets of the medicine and the patient. Traditional pharmacology teaching has been criticized for not preparing students for medical practice, nor teaching the safe and rational use of medicines. The mention of these in the textbooks is perfunctory. The need for a change to a competency-based curriculum has been felt worldwide. For example, a new curriculum that was planned for the medical school at Lund University, Sweden, identified pharmacology as a subject that needs to be strengthened based on needs in the health-care system. A modified three-round Delphi technique was used where 31 physicians were invited to list and classify necessary competencies for a new curriculum in basic and clinical pharmacology. A total of 40 competencies were identified that could be transferred to learning outcomes for the new curriculum.\[[@ref18]\] In India too, various medical schools have been attempting to redefine the teaching--learning methodologies. A radical shift was witnessed in this decade. However, the change has been cosmetic, the approach remaining conventional, rather than practice, skill, and competency based. Let us consider a common example of administering injectable drugs by students. As of now, they are taught theoretically, and at some places, they are being taught with mannequins. However, when the students enter the final year, and later during internship, they are told to relearn it with a comment that whatever they learned earlier was not appropriate, or in a way, they are not considered competent. It means that we need to develop this competency up to an acceptable level during the 2^nd^ year itself, and hence we need to revisit our teaching and assessment methodology, in the context of CBME.

Listed below are some competencies that are suggested for an undergraduate student in pharmacology:

Be able to identify the commonly used drug formulations, understand their advantages and disadvantages, to select them appropriately for a given conditionBe familiar with the national essential medicines list, the criteria on which the list was developed, their advantages and appropriate use in practiceBe able to select personal or P-drugs for common diseases and write a correct prescription for a given patientBe aware of the pros and cons of pharmaceutical promotion and be able to respond effectively to themBe aware of commercial and noncommercial sources of drug information and use them to update themselves and to prescribe medicinesBe able to understand the implications of misuse of medicines in general and antimicrobials in particularBe able to analyze prescriptions using the WHO prescribing indicators and be able to use the same as a guide of their own prescribing behaviorBe able to communicate appropriate drug and nondrug information about common diseases to a patient with the aim to ensure compliance with drug therapyBe able to detect, monitor, and report adverse drug reactionsBe able to appreciate the need to calculate doses of drugs and determine accurate drug doses wherever applicableBe able to counsel patients regarding correct methods of drug administration using special devices, and also the correct methods of storing and disposal of medicines.

While these and other skills have been defined in the current curriculum, there is a need to alter the teaching, learning, and assessment methods to reshape these into a competency-based curriculum. It means redefining the learning objectives, adoption of teaching methods that emphasize skills development, and objective methods of evaluation with inbuilt feedback. It also means that the training does not stop at the end of the second professional year, but progresses seamlessly into the remaining years, until the student graduates, and until the defined level of competency is achieved.

Weighing the Pros and Cons of Competency-based Medical Education {#sec1-10}
================================================================

The strength of CBME is that it focuses on outcomes. Furthermore, it accepts that each learner is unique and learns at his/her own pace. There seems to be a better scope of teaching the "art" of medicine that includes attitudinal and communication skills and values related to ethics and professionalism. It promises greater accountability because the assessments are very close to what would actually be done in real life situations.

However, CBME should not be considered as a panacea for all the problems related to medical education. It should not end up being a yet another change in the curriculum that does not actually address the problems of the conventional curriculum. Brightwell and Grant opine that CBME is inadequate to describe the higher order skills necessary for professional practice and suggest that more emphasis should be put on learning in the workplace, in the existing curriculum itself, rather than an uncritical adoption of CBME.\[[@ref19]\] Frank *et al*. in their article "Competence-based medical education: Theory to practice"\[[@ref20]\] have also described the possible perils of CBME such as, in an attempt to define competencies and subcompetencies, we may come up with a long list of abilities, and the essence of the subject may be lost. The students, who are used to teacher-driven and time-based learning, may find it difficult to cope with CBME. In their pursuit of achieving predefined milestones, there is a risk that learners may stop thriving for excellence. The de-emphasis on time-based training may create a chaotic situation wherein learners progress at their own pace. A lot of additional resources including workforce and material would be required to implement CBME. The teachers would also face the challenge of altering their attitude and approach to meet the purpose of CBME.\[[@ref20]\]

Moreover, the essence of professional practice is in its uniqueness. Each patient has unique medical and psychosocial needs, which the doctor must be sensitive to. The doctor must be able to link theory to practice in his/her own mind, and using his/her analytical and problem-solving skill must be able to do what is best for that particular patient. Moreover, whether this unique best, decided by the doctor for that unique patient, can be best learned by a CBME approach or by a more effective implementation of the conventional curriculum, is a question that is yet to be answered.

The Future of Competency-based Medical Education {#sec1-11}
================================================

The MCI has been intent in gently moving toward a competency-based curriculum as described in its Vision 2015 document.\[[@ref21]\] However, to maximize the gains of CBME, a hybrid approach has been suggested wherein CBME should be inbuilt in the tenets of the conventional curriculum in the initial phases of the change, and then the conventional curriculum could be gradually replaced by CBME. This would ensure that the stakeholders would not be overwhelmed by a sudden change, while also providing an opportunity to measure and analyze the benefits of CBME.

The way we design and implement CBME would matter a lot for its success. If the principles of CBME are implemented as per the regional context and circumstances, we may reap the fruits. Initial employment of a hybrid curriculum-part traditional and part CBME - would make the transition more acceptable.
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